Abstract. Cayley's Theorem states that a permutation group of a group is isomorphic to the given group. We show that this permutation group is Adams completion of the group with respect to a suitably chosen set of morphisms in the category of groups and homomorphisms.
INTRODUCTION
Many algebraic and geometrical constructions in algebraic and general topology can be viewed as Adams completions or cocompletions of objects in suitable categories, with respect to the chosen set of morphisms. The notion of generalized Adams completion arose from a general categorical completion process, suggested by Adams [1, 2] . Originally, this was considered for admissible categories and generalized homology (or cohomology) theories. The notion has been considered in a more general framework by Deleanu, Frei and Hilton [4] where an arbitrary category and an arbitrary set of morphisms of the category are considered.
Let C be a category and S be a set of morphisms of C . Let C OES 1 denote the category of fractions [6] of C with respect to S and F W C ! C OES 1 be the canonical functor. Let S denote the category of sets and functions. Then for a given object Y of C , C OES 1 . ; Y / W C ! S defines a contravariant functor [6] . If this functor is representable by an object Y S of C , i.e., C OES 1 . ; Y / Š C . ; Y S /, then Y S is called the generalized Adams completion [4] of Y with respect to the set of morphisms S or simply the S -completion of Y . Y S is also referred as the completion of Y .
Let N S be the set of all morphisms s in C such that F .s/ is an isomorphism in C OES 1 . Then N S is called as the saturation of S . The set of morphisms S is said to be saturated [4] 
Clearly, Â is well defined and is also a homomorphism. In order to show Â is injective, we have to
This completes the proof of Theorem 1.
THE CATEGORY G
Let U be a fixed Grothendieck universe [6] . Let G denote the category of groups and homomorphisms. We assume that the underlying sets of the elements of G are elements of U .
Let S be the set of all morphisms s W P ! Q in G such that s is an isomorphism.
Proof. Coproducts in G are the free products. Define a map s D _ i 2I
Clearly, s is well defined and is also a homomorphism.
In order to show s is injective we have to show ker
We will show that the set of morphisms S of the category G of groups and homomorphisms admits a calculus of left fractions [6] . Proof. Since S consists of all isomorphisms in G , clearly S is a closed family of morphisms of the category G . We shall verify conditions (i) and (ii) of Theorem 1.3 ([4], p.67). Let s W P ! Q and t W Q ! R be two morphisms in G . We show if t s 2 S and s 2 S, then t 2 S . Let q 2 ker t , i.e., t .q/ D e R . So t .s.p// D e R , p 2 P . Since ts is an isomorphism we have p D e P . So q D s.e P / D e Q , i.e., ker t D fe Q g, i.e., t is injective. Since t s 2 S and s 2 S, we have t s.P / D R and s.P / D Q. Then 
an element of B/. t is surjective. Thus t is an isomorphism, i.e., t 2 S .
Next let u W B ! X and v W C ! X in category G be such that uf D vs.
We can easily show that Â is well defined and also a homomorphism. Next we show that the two triangles are commutative. Also from the above discussion we conclude the following.
Theorem 4. The category G is cocomplete.
The proof of the following result is trivial. Theorem 5. Every object G of the category G has an Adams completion G S with respect to the set of morphisms S . Furthermore, there exists a morphism e W G ! G S in S which is couniversal with respect to the morphisms in S : given a morphism s W G ! H in S there exists a unique morphism t W H ! G S in S such that t s D e.
In other words the following diagram is commutative :
We show that N G, a permutation group, as constructed in the proof of Cayley's Theorem for a group G, is the Adams completion G S of the group G.
Proof. Consider the following diagram : 
